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Aneurysmal degeneration of the visceral aortic patch is an uncommon late complication of surgical replacement of the
thoracoabdominal aorta. We report on a 70-year-old woman who had undergone previous open thoracoabdominal aortic
aneurysm repair and subsequent revision surgery for a visceral aortic patch aneurysm. The patient presented with a
recurrent asymptomatic 60-mm-diameter visceral aortic patch aneurysm involving the celiac axis and superior mesenteric
artery. The lesion was successfully treated with a custom-designed Zenith branched endovascular stent graft. The patient
remains well at 12 months. ( J Vasc Surg 2007;45:183-5.)Aneurysmal degeneration of the visceral aortic patch or
pseudoaneurysm formation of the visceral patch-graft anas-
tomosis are uncommon late complications of surgical re-
construction of the thoracoabdominal aorta with the Craw-
ford inclusion technique.1-5 Surgical intervention has been
advocated for fit patients with lesions greater than or equal
to 60 mm in maximal diameter.1,2 However, such revi-
sional aortic surgery is technically demanding and associ-
ated with considerable morbidity and mortality. We have
previously reported the successful use of fenestrated and
branched endovascular stent grafts (EVSG) in the manage-
ment of patients with thoracoabdominal aortic aneurysms.6
To our knowledge, the first reported case of endovascular
repair of a visceral aortic patch aneurysm with a branched
EVSG is described.
CASE REPORT
A 70-year-old woman presented with a 60-mm-diameter
asymptomatic recurrent visceral aortic patch aneurysm involving
the celiac axis and superior mesenteric artery (SMA). At the age of
46 years, the patient underwent surgical repair of a Crawford
extent III thoracoabdominal aortic aneurysm (TAAA) with reim-
plantation of the celiac axis, SMA, and right renal artery as a visceral
aortic patch. The aortic graft was anastomosed distally to the aortic
bifurcation. The left renal artery was occluded and not recon-
structed. The etiology of the original TAAA was uncertain: con-
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patient had been a pedestrian in a motor vehicle accident as a child,
and there was a 10-year history of hypertension preceding the
original TAAA repair.
Nine years later (at the age of 55 years), the patient presented
with an asymptomatic visceral aortic patch aneurysm and under-
went graft excision and in situ reconstruction with a new aortic
graft and refashioning of a smaller visceral aortic patch. There was
no clinical or intraoperative evidence of prosthetic graft infection
on this presentation, and consequently no specimens were taken
for bacteriologic culture. Fifteen years later, the patient presented
with a recurrent visceral aortic patch aneurysm, and on this occa-
sion an endovascular approach was used.
After informed consent was obtained, a custom-designed Ze-
nith (William A. Cook Australia Pty Ltd, Brisbane, Australia)
modular EVSG was constructed with reinforced fenestrations for
the celiac axis (8 mm in diameter) and right renal artery (6 mm in
diameter) and a reinforced branch for the SMA (8mm in diameter;
28 mm long). The fenestrated tubular component had a proximal
and distal diameter of 42 and 23 mm, respectively (Fig 1). A
bifurcated system similar to the commercially available Zenith
EVSG, but without the bare metal stents for suprarenal fixation,
was also constructed. Details of aneurysm assessment, graft design,
and implantation technique have been described previously.7
Endovascular repair was performed with the patient under
general anesthesia by the two senior authors (J.L.A. and D.A.R.).
The heavily calcified and stenosed left iliac system precluded deliv-
ery of the main body of the graft or the guide sheaths required for
cannulation of the celiac axis and right renal artery, so a 10-mm-
diameter Dacron conduit (DuPont, Wilmington, Del) was sutured
to the densely scarred terminal aorta above the aortic bifurcation,
incorporating part of the previous aortic graft, via an extraperito-
neal approach. Further access was obtained by surgical exposure of
the right common femoral artery (CFA) and left brachial artery.
The EVSG was delivered through the conduit. The celiac axis and
right renal artery from the right CFA and the SMA was cannulated
from the left brachial artery (Fig 2). Celiac axis and SMA patency
were secured with 8-mm-diameter Advanta V12 stent grafts
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renal artery patency was secured with a 6-mm-diameter Jostent
stent graft (Abbott Laboratories, Abbott Park, Ill). The procedure
was completed by deployment of the bifurcated components from
within the fenestrated component. The right limb of the graft was
deployed within the right common iliac artery, and the left limb
was deployed within the Dacron aortic conduit, which was tun-
neled and anastomosed to the left CFA. Completion angiography
demonstrated no endoleak and antegrade perfusion of all target
vessels (Fig 3). Surgical thrombectomy of the left brachial artery
was required at the end of the procedure. The total procedural time
was 12 hours. The patient made an uncomplicated recovery and
was discharged home on postoperative day 13. The patient remains
asymptomatic at 12 months, and computed tomographic angiog-
raphy demonstrates aneurysm exclusion with antegrade flow in all
three visceral vessels (Figs 4 and 5).
DISCUSSION
Surgical techniques for repair of aneurysms or pseudo-
Fig 1. Proximal component of custo
Fig 2. Intraoperative digital subtraction angiogram. The celiac
axis (CA) and right renal artery (RRA) have been cannulated from
the right common femoral artery. The superior mesenteric artery
(SMA) has been cannulated from the left brachial artery, and a
stent graft has been positioned for deployment.aneurysms of a visceral aortic patch or patch-graft anasto-mosis include graft excision and in situ replacement with
refashioning of a smaller visceral patch1,2,5 or separate revas-
cularization of the visceral vessels with branch grafts. 3,5 Such
revisional aortic surgery is invariably associated with high
blood loss due to dense adhesions within the thorax and
around the visceral patch, and the postoperative hospital
stay is prolonged. The reported in-hospital mortality rate is
20% (2 of 10 patients) for repair of nonruptured lesions1,5
and 50% for ruptured lesions (1 of 2 patients).1,3
This patient had undergone two previous TAAA re-
pairs, and a further thoracoabdominal approach to the
aorta was considered to be associated with a prohibitively
high risk of complications and poor outcome. A hybrid
open-endovascular approach with extra-anatomic revascu-
larization of the celiac axis, SMA, and right renal artery
followed by endovascular exclusion of the visceral patch
aneurysm would have avoided a third thoracotomy, but
dense adhesions around the visceral patch would have
esigned Zenith branched stent graft.
Fig 3. Completion angiogram demonstrating aneurysm exclu-
sion and patent celiac axis (CA), superior mesenteric artery
(SMA), and right renal artery (RRA).added to the complexity of the visceral reconstruction.
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dovascular TAAA repair with custom-designed Zenith fe-
nestrated and branched EVSGs.6 This case demonstrates the
extended applicability of this technology to salvage failed prior
thoracoabdominal aortic reconstruction. Although percuta-
neous endovascular TAAA repair with branch grafts to the
SMA and both renal arteries has been described,6 the combi-
nation of small-caliber iliac vessels, heavily calcified iliac ste-
notic disease, and a large-diameter delivery sheath precluded
a percutaneous approach in this case. In fact, the entire left
iliac system was so heavily calcified and stenosed in this
patient that access for cannulation of the celiac axis and
right renal artery was not possible. In less severely diseased
iliac arteries, angioplasty, stenting, or a surgical conduit to
the common iliac artery can be a useful adjunct to improve
access. In this case, however, access was required for deliv-
ery of the main body of the stent graft, as well as safe
cannulation of the branch vessels before graft deployment,
and this could have been achieved only from below by using
an aortic conduit. The requirement for a Dacron conduit
from the distal aorta, surgical exposure of the right CFA
and left brachial artery, anastomosis of the conduit to the
femoral vessels, and subsequent brachial thrombectomy
contributed significantly to the procedural time. Despite
this, the advantages of such an approach over a third
thoracoabdominal exposure are self-evident.
To our knowledge, this is the first reported case of endo-
Fig 4. Computed tomographic angiogram at 12months’ follow-up
demonstrating aneurysm exclusion and patent celiac axis, superior
mesenteric artery, and right renal artery.vascular repair of a visceral aortic patch aneurysm with abranched EVSG. This approach represents a promising alter-
native to revisional open surgery in selected patients with
complex aortic lesions after previous surgical TAAA repair.
REFERENCES
1. Dardik A, Perler BA, Roseborough GS, Williams GM. Aneurysmal
expansion of the visceral patch after thoracoabdominal aortic replace-
ment: an argument for limiting patch size? J Vasc Surg 2001;34:405-10.
2. Clouse WD, Marone LK, Davison JK, Dorer DJ, Brewster DC, LaMu-
raglia GM, et al. Late aortic and graft-related events after thoracoabdomi-
nal aneurysm repair. J Vasc Surg 2003;37:254-61.
3. Carrel TP, Signer C. Separate revascularization of the visceral arteries in
thoracoabdominal aneurysm repair. Ann Thorac Surg 1999;68:573-5.
4. Quinones-Baldrich WJ, Nene SM, Gelabert HA, Moore WS. Rupture of
the perivisceral aorta: atherosclerosis versus mycotic aneurysm. Ann Vasc
Surg 1997;11:331-41.
5. Tshomba Y, Melissano G, Civilini E, Setacci F, Chiesa R. Fate of the
visceral aortic patch after thoracoabdominal aortic repair. Eur J Vasc
Endovasc Surg 2005;29:383-9.
6. Anderson JL, AdamDJ, BerceM,Hartley DE. Repair of thoracoabdomi-
nal aortic aneurysms with fenestrated and branched endovascular stent-
grafts. J Vasc Surg 2005;42:600-9.
7. Anderson JL, Berce M, Hartley DE. Endoluminal aortic grafting with
renal and superior mesenteric artery incorporation by graft fenestration.
J Endovasc Ther 2001;8:3-15.
Fig 5. Computed tomographic angiogram at 12 months follow-up
demonstrating aneurysm exclusion; a patent celiac axis, superior
mesenteric artery, and right renal artery; and the left limb of a
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